Recombinant activated factor VII is reabsorbed in renal proximal tubules and is a ligand to megalin and cubilin.
Recombinant activated factor VIIa (rFVIIa) is used for treatment of haemophilia patients with inhibitors. Tissue distribution studies in rats have shown that injected (125)I-rFVIIa accumulates in organs such as the liver and the kidneys. In this study, we explored which mechanism could be involved in renal clearance of rFVIIa. Immunohistochemistry was used for examination of the renal distribution in detail after injection of rFVIIa to mice and rats. Surface plasmon resonance evaluated specific binding of rFVIIa to megalin and cubilin. The biological function of megalin and cubilin in rFVIIa endocytosis was explored in opossum kidney (OK) cells. Staining of rFVIIa was observed only in endosomes and lysosomes within proximal convoluted tubules from renal cortex of mice and rats. Specific binding of rFVIIa to megalin and cubilin was in the presence of receptor-associated protein (RAP) obliterated and reduced by approximately 50%, respectively. Immunofluorescence microscopy and a quantitative cellular endocytosis showed uptake in OK cells of either rFVIIa or (125)I-rFVIIa, and this uptake was significantly decreased in the presence of RAP. We suggest that the renal cortex plays a significant role in clearance of injected rFVIIa and that endocytosis and degradation of rFVIIa in proximal tubule cells is mediated via binding to megalin and cubilin.